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Much has been written about the biological
false positive (BFP) reaction demonstrated by
reagin tests applied to sera from patients suffering
from leprosy. It is well known that a BFP reaction
is in all but a very small minority of cases proved
or disproved by recourse to specific tests for
treponemal infection, i.e. the Treponema pallidum
immobilization (TPI) test and/or the fluorescent
treponemal antibody absorption (FTA-ABS) test
The FTA-ABS test is not as specific as the TPI
test and therefore not as well fitted for demonstration
of BFP sera as the TPI test (Fribourg-Blanc and
Niel, 1967). The TPI test, still the most specific
serological test for the diagnosis of treponemal
infection (Wilkinson and Rayner, 1966), is largely
confined to specialized laboratories because of
cost and technical difficulties; by contrast, the
FTA-ABS test is less expensive, simpler to perform
and all reagents required can be purchased com-
mercially. With care and experience reproducible
results can be obtained. For these reasons the
FTA-ABS test is likely to become the test of
choice for confirmation of BFP reactions in those
areas of the world where a laboratory performing
the TPI test is not within easy access.

This study was undertaken on sera from leprosy
patients, to compare the results of the TPI and
FTA-ABS tests on those sera which had shown
BFP and non-specific reactive results to the more
conventional tests for treponemal infection.

Material and Methods
Sera were obtained from 270 patients at the Central

Luzon Sanitarium and the Leprosy Research and
Training Center Skin Clinic, the Philippines. The
sera all came from persons suffering from the lepro-
matous form of leprosy, 244 being from the leprosarium
and 26 from more recent cases attending the skin clinic.

*Received for publication August 30, 1968.

A control group of 250 sera was examined from the
normal, i.e. non-leprosy, population of Manila.
The ages of the leprosy patients varied from 15 to

79 years. There were 203 males and 67 females. The
duration of treatment of the leprosy extended from a
maximum of 22 years for some patients in the
leprosarium to no treatment at all in seven patients
attending the skin clinic. Apart from this information
their past medical histories were unknown to us.
The following tests were performed on each serum

received: cardiolipin Wassermann reaction (CWR),
Venereal Disease Research Laboratory (VDRL) test,
Reiter protein complement-fixation (RPCF) test,
Treponema pallidum immobilization (TPI) test, a
fluorescent treponemal antibody (FTA-200) test, and the
fluorescent treponemal antibody absorption (FTA-ABS)
test. Where discrepancies occurred between the
results of the various tests, these were repeated to
confirm the original result.

Results
A total of 270 sera from leprosy patients was

tested, 218 of which gave non-reactive results to all
six tests; 195 sera came from patients in the lepro-
sarium and 23 from patients attending the skin
clinic. Thus, of the patients with lepromatous
leprosy, sera from 52 gave reactive results to some or
all of the tests for treponemal infection.
A reactive TPI test result was taken to indicate

treponemal infection. Sera from fifteen patients
were reactive to this test, indicating that these
patients had a treponemal infection as well as
leprosy. Sera from three of these fifteen patients
gave reactive results to all six tests performed.
A further two sera gave reactive results to all
except the RPCF test. The CWR gave a non-re-
active test result with only three sera. Both the
CWR and RPCF test results were non-reactive and
the other four reactive with five sera. One serum
was reactive to all except the reagin detection tests
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and one gave reactive results to the TPI, FTA-200,
and FTA-ABS tests only (Table I).

TABLE I
SERA FROM FIFTEEN LEPROSY PATIENTS SHOWING

SEROLOGICAL EVIDENCE OF TREPONEMAL -
INFECTION

Test Results
No. of Sera FTA- FTA-

CWR VDRL RPCF 200 ABS TPI

3 R R R R R R

2 R R NR R R R

3 NR~ R R R R R

5 NR R NR R R R

1 NR NR R R R R

1 NR NR NR R R R

R = reactive
NR = non-reactive

Considering a biological false positive reaction
to be indicated by a reactive result to a reagin
detection test but a non-reactive result to a trepone-
mal test, biological false positive reactions were

shown by 22 sera (8 1 per cent.); all came from
patients at the leprosarium. Two of these sera, from
females aged 17 and 46 years, were reactive to the
CWR only. Of the remaining twenty sera which
were reactive to the VDRL test only, ten were from
females aged 19 to 58 years, and ten from males
aged 19 to 50 years. No serum in this group
was reactive to both reagin detection tests (Table II).

Non-specific reactive results to the RPCF test
were given by two sera only, both being from
male patients aged 19 and 30 years in the lepro-
sarium. One serum was reactive to the RPCF test
only and the other was reactive to the RPCF and
VDRL tests only. Both these sera gave non-reactive
results to the TPI and FTA-ABS tests (Table II).

Sera from eleven patients were reactive to the
FTA-200 test but non-reactive to the TPI and

FTA-ABS tests. Of these eleven sera, two were

also reactive to the VDRL test; these sera were

from a female aged 41 years and a male aged 37
years, both at the leprosarium. Of the remaining
nine sera, two were from males aged 30 and 31
years attending the skin clinic and seven from
patients at the leprosarium (two females aged
22 and 38 years and five males aged 17 to 37 years).
The results with the eleven sera in this group

were regarded as non-specific reactions to the
FTA-200 test (Table II).
The TPI test was non-reactive and the FTA-ABS

test reactive with sera from two patients; one from
a male aged 34 years was reactive to the FTA-ABS
test only and the other from a male aged 29 years

was reactive to both the VDRL and FTA-ABS
tests (Table III).

TABLE III
TEST RESULTS ON TWO SERA SHOWING

DISCREPANCIES IN TPI AND FTA-ABS TESTS

In the control group of 250 sera, 241 were non-

reactive to all six tests. Of the remaining nine sera,

one was reactive to the TPI and FTA-ABS tests
only, seven to the RPCF test only, and one to the
FTA-200 test only. The reactive results to the
RPCF and FTA-200 tests were considered to be
non-specific.

Discussion
It is an accepted fact that leprosy and treponemal

infection can co-exist and that the prevalence of
treponemal infection in lepers is similar to that
in the population from which they are drawn. In
this survey a reactive TPI test result has been

TABLE II
TEST RESULTS ON 35 LEPROSY SERA SHOWING FALSE POSITIVE RESULTS TO SEROLOGICAL TESTS FOR TREPO-

NEMAL INFECTION

Sex of Patients Age Range (yrs.) Test Results
No. of Sera ,

M F M F CWR VDRL RPCF FTA-200 FTA-ABS TPI

2 0 2 - 17-46 R NR NR NR NR NR

20 10 10 19-50 19-58 NR R NR NR NR NR

1 1 0 19 - NR NR R NR NR NR

1 1 0 30 - NR R R NR NR NR

9 7 2 17-37 22-38 NR NR NR R NR NR

2 1 1 37 41 NR R NR R NR NR
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taken to indicate treponemal infection and other
test results have been compared with it. In the
sera from the group of leprosy patients studied, the
prevalence of treponemal infection was 5-6 per cent.
By contrast, definite evidence of treponemal
infection was found in only one specimen from the
control group.

Thus the prevalence of treponemal infection
among the leprosy patients was probably not a

true indication of prevalence in the copimunity as a
whole because of variation in socio-economic back-
ground, chance of exposure to treponemal infection,
e.g. yaws, and the unequal grouping together of
patients in a leprosarium compared with their
normal spread through the community as a whole.
There was complete agreement between the results
of the TPI and FTA-ABS tests in this group of
leprosy patients.

Leprosy, especially the lepromatous form, is
well known to be associated with BFP reactions.
In our group, sera from 22 out of 270 patients
with lepromatous leprosy (8-1 per cent.) showed
BFP reactions, i.e. reactive results to reagin detec-
tion tests and non-reactive results to treponemal
tests. These reactions were commoner in females
(12 of 67) than in males (10 of 203) in the leprosy
group.

The incidence of reported BFP results in sera
from leprosy patients has varied greatly. Nelson
(1952) tested sera from seventy patients at the
leprosarium in Carville, Louisiana, and found that
46 sera gave BFP reactions. Foster and Kerchan
(1966) reported 8 per cent. BFP reactions in 87
patients with lepromatous leprosy in Uganda.
As the TPI test was not available to them they
accepted as showing BFP reactions, those sera in
which a positive Wassermann reaction was unsup-
ported by a positive RPCF test result. In this regard
it is of interest that two sera in our group reacted to
reagin detection tests and to the TPI, FTA-200,
and FTA-ABS tests, but not to the RPCF test
(Table I).
That the VDRL test among the two reagin tests

was reactive in all sera except two in Table I agrees
with the concept that the VDRL test is more reac-
tive than the CWR for specific as well as for non-

specific antibodies. This was confirmed by the
results in Table II.

Sera were regarded as giving non-specific reac-

tions to the RPCF and FTA-200 tests when these
results were unsupported by a reaction to the
TPI test. Only two out of 270 sera from the
leprosy patients showed non-specific reactions to
the RPCF test. This finding differs from that of

Azulay, Pinto, Deane, Rocha, and Azulay (1967)
who reported a relatively large number of non-

specific reactions to the RPCF test.

There were 4-1 per cent. non-specific reactions to
the FTA-200 test. In contrast to the other non-

specific and BFP reactions in our group of sera, a

higher proportion of non-specific reactive FTA-200
tests occurred with sera from the skin clinic than
from the leprosarium. However, as the number
of sera tested from the skin clinic was small, no

valid conclusions could be drawn from this. The
FTA-200 test showed reactivity with eleven sera

and the FTA-ABS test was non-reactive with
all these eleven sera, possibly because the FTA-ABS
test was less reactive and thus seemed to be more

specific. The only properly specific test is the TPI
test.

The TPI and FTA-ABS test results showed
close agreement, the only discrepancy being with
two sera which were reactive to the FTA-ABS test
and non-reactive to the TPI test. One of these sera
was reactive to the VDRL test also. Both patients
were males aged 29 and 34 years respectively. On
enquiry, Dr. J. Dizon, Chief of Disease Intelligence
in Manila, informed us that neither patient had a
history of syphilis or yaws, or any clinical signs
suggestive of infection. That theVDRL test was re-
active is perhaps an indication of a BFP serum.
Kiraly, Jobbagy, and Kovats (1967) showed that the
Reiter treponeme alone did not always remove all
group antibody from all sera. As a result of this
work it is felt that a reactive FTA-ABS test, when
all other tests (i.e. CWR, VDRL, RPCF, and TPI
test) are non-reactive, must be viewed with caution.
The order of percentage agreement of each test

in relation to negative results to the TPI test in the
leprosy sera listed in Tables II and III and the
218 non-reactive sera (altogether 255 sera) was as
follows:

CWR, RPCF, and FTA-ABS tests,
each 99 per cent.

FTA-200 test, 95-2 per cent.
VDRL test, 90-6 per cent.

With the fifteen TPI positive sera listed in Table I,
the TPI, FTA-200, and FTA-ABS tests were
of equal sensitivity, followed by the VDRL test
(13 of 15), the RPCF test (7 of 15), and finally the
CWR (5 of 15). These findings are summarized in
Table IV (overleaf).

This overall pattern of specificity and sensitivity
of the FTA-ABS test on sera from patients with
lepromatous leprosy indicates that it is able to replace
the TPI test in detecting BFP reactions and
non-specific positive results to tests for treponemal
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TABLE
SPECIFICITY AND SENSITIVITY OF TESTS IN RELATION TO TPI TEST

Test
Result |

CWR VDRL RPCF FTA-200 FTA-ABS TPI

No of Sera 253 231 253 244 253 255
Non-reactive

Percentage Agreement with TPI Test 99 90-6 99 95-2 99 100

No. of Sera 5 13 7 15 15 15
Reactive ._

Percentage Agreement with TPI Test 33-3 86-7 46-7 100 100 100

infection. The FTA-ABS test should be of use
in those areas where the TPI test is not available.

Summary
Serological tests for treponemal infection were

carried out on 270 patients with lepromatous
leprosy and 250 normal controls, from the Philip-
pines. All sera were subjected to the Cardiolipin
Wassermann reaction, the Venereal Disease Re-
search Laboratory test, the Reiter protein comple-
ment-fixation test, the fluorescent treponemal
antibody test, the fluorescent treponemal antibody
absorption test, and the Treponema pallidum
immobilization test. A reactive TPI test result
was taken as evidence of treponemal infection
and all other test results were compared with it.

Sera from 5-6 per cent. of the leprosy patients
showed evidence of treponemal infection. BFP
reactions occurred with 8-1 per cent. of leprosy
sera, the VDRL slide flocculation test being res-
ponsible for the majority of these. Non-specific
reactive results to the RPCF and FTA-200 tests are
discussed. Special attention was given to evaluating
the FTA-ABS test against the TPI test. They were
found to be of almost equal specificity and of
equal sensitivity.

It is concluded that, where the TPI test is not
available, the FTA-ABS test can replace it in
detectingBFP and non-specific reactions to serologi-
cal tests for treponemal infection in sera from
patients with the lepromatous form of leprosy.
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Les tests s6rologiques de l'infection caus6e par
les tr6ponemes chez les l6preux

Evaluation du test fluorescent de l'absorption
de l'anticorps du tr6poname (FTA-ABS)

RtSUMt

Les tests serologiques de l'infection causee par les
treponemes ont et faits chez 270 malades de lepre
lepromateuse et 250 te moins normaux des Philippines.
Tous les serums ont ete soumis a la reaction Wasser-
mann cardiolipine, aux tests VDRL, fixation du com-
plement de la proteine de Reiter, fluorescent de
l'absorption de l'anticorps du treponeme et a celui de
l'immobilisation du Treponema pallidum. Un resultat
positif au test TPI avait ete accepte comme preuve
d'une infection par le treponeme et tous les resultats
des autres tests compares a ce dernier.
Le serum de 5,6 pour cent des lepreux montrait des

preuves d'infection par le treponeme. Des reactions
biologiques pseudo-positives avaient eu lieu chez
8,1 pour cent des serums des lepreux, les tests de
floculation VDRL slide etant responsable de la majorite
de ceux-ci. Les resultats reactifs non-specifiques aux
tests RPCF et FTA-200 sont discutes. Une attention
speciale avait ete portee en evaluant la comparaison
entre le test FTA-ABS et le test TPI. On a trouve qu'ils
etaient d'une sp&ificite presque egale et d'une sensibilite
egale.

II est conclu que, la o'u le test TPI ne peut etre fait, le
test FTA-ABS peut le remplacer pour reveler les
reactions BFP et celles non-specifiques aux tests sero-
logiques de l'infection causee par le treponeme dans
les serums des malades atteints de lepre 1epromateuse.
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